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it can mre erowm in jars of water, aS can most other ote ae ar oeided the water is 
well aerated. Also it ar ows well on a raised bank where the roots reach into water 


in th Sronundings Astinh rh ; . . eR Gar ps 
an cne surrounding ditches provided the soil is muck. A clay soil under the same 


conditions is wholly unsuitable. in that resect, at least, the habit of the pine- 
‘apple plent is similar to that of wany other plants from which it differs otherwise. 
The coconut, tor instance, which is water=loving, will not thrive on water-soaked 
soil in which the water becones stagnant alvhough it will thrive excelle:cly on a 


raver genk or & tidel flat where tye water is sore or less in motion. There are two 


reasons for that, one is the absence of oxygen in @ soil thay is saturated with svag 
pierre eer pny enh, spiel EN Re ee ae Se 2 o D sia a = Rea hee 
nan weaver; the other is the presence of other gases forzed fron organic 


which when formed in the absence of sufficient oxygen are usually soisonous to plant 


7 eer OGta. che s“ovleacol macsimum water i¢ ‘therefore = “incipally one of iininwi air and 
1G 94]. a5 ‘$acug Pyatha: Taw that 1 Taya 
it Will be ciscussed further under that headin, 


MINEMUM WATER. ~ The aiount of water needed by any plant, at any time durin: its 
growth, veries according to couditions, the discussion of which is not in place in 
HLS) GL uee Le. Part of the weter taken up by a plant remains in the vlant tissue, 
buy the largest portion, by far, is transpired by the leaves. When transpiration is 
vigorous, as 1% is on a not windy day, most plants will show gome wilting for the 
réason that the roous cannot take uo water as fast as the leaves give it off even 
though the moisture convent of the soil is high. The pineaonle alant, however, shows 
no wilting under such conditions, Even on a soil that is too dry for most other 
vlanis the pineapple plant Boge no wilting for a lone time. For that reason wilting: 
cannot be used as a measure of vate pbequirenent of ihe einen olant. The writer 
desernined che water requirement by growing plants in twelve-quars pails filled 
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with gravel the surface of which was sealed over with melted paraffin. The air was 


newed around the roots vy drawing air through tuves soldered into the bottom of the 
sail and with coils extending throughout the soil. The pails were weighed at inter- 
vals during a period of three months and the water supply was cerefully adjusted. 


Prom the results of these tests it apoears that the Red Spanish pineapple plant may 


59 e:tpected to oroduce maximum growth when the daily transoivation amounts to about 


s* of the olant's weight: that is, a plant weighing 1 Kg. may be expected to tran 
; r 


soire abou’ 30 grams water in 24 hours. Individual plants differ consideravly in 
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that respect and, of course, great differences are caused by environments. But in 4 
soil that is capable of delivering 20 to 40 grams water in 24 hours to a well rooted 
plant six to eight months old that plant is not liable to suffer from drought pro- 
vided other conditions are favoravle. A grower may therefore ask "is my soil capable 
of supplying that amount during a dry season? and what are the weather probabilities 
for my locality?" 

THs WEATHER. = This is always an uncertain factor, but in making estimates the re- 

cords of twenty years or more are of considerable value. The records for Porto Rico 

show that prolonged periods dry enouzh to Emuse much injury to pineapple plants are 
not frequent in districts where pineapples are now grown. What wey be expected in 
dry localities is well illustrated by the Palmarejo fields. There the average annual 
rainfall is but 34 to 35 inches with but a fraction over one inch per month during 
the months of December, January and February. It is true that during those three 
months the plants do not usually make much growth in that locality, but when they 
have been set early and have become well rooted and 30) develoved before the begin- 
ning of the dry season they do not suffer much from drought. This is further con- 
firmed by experience in the Bayamén section where the crop is usually best when vhe 
winter months are driest. 

SOIL wOISTURE IN RELATION TO THE PINEAPPLE PLANT. - How much water a plant can take 
“up ffom @ certain soil with a certain moisture content is governed, auong other 
things, by its root system, The roots of the dineapvle plants may be confimed to 
the upper few inches of soil or some of them may go dovm two feet or more. Algo in 
some cases the root system may be well develoved whereas in other cases there seems 
to be scarcely enough roovs to support the plant. An extreme example of the latter 
case is where the roovs are eaten off by grubs. Such plants, having no roots, may 
live for a long vine , esovecially if the soil is very moist, but they can take up. no 
food and consequently the growth ceases, the chlorophyll formation stops and the 
leaves become red in color. That condition is, therefore, no indication of soil 
moisture. ‘If, on the ovher hand, the reot system is well developed but the soil 
becomes dry then the plants do not becone Veeanave red in color. The first signs 
of disturbance is a gradual drying of the outer leaves and that is a sign of dry 
soil. It is not a proof, however, for such drying of the leaves may take place even 
though the soil is fairly moisv. It may be caused by insufficient aeration of the 
soil or by a number of factors that tend to prevont the roots from functioning prop- 
erly. It is, therefore, more or less difficult to devermine how much waver & certain 


-. 


soil must contain in order to supply 20 to 40 grams waver daily to a medium size 
' pineapple plant, but wherever the conditions ave such that the minimum water content 


Secomes an important cuestion tuch valuavle information may be obtained by the use 


of soil points. 
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SOIL POINT METHOD. - With this wethod the soil moisture is determined vy vhe incre 


in weight of some absorbent materi 
time. The material used in this 


clay end. vaked mediwa hard. The ec 


al when buried in the soil for a certain length of 


_ i - a a ee 3 : SU ak UE 
investigation consisted of cylinders mace 01 orick 


vylinders were made in a mold of brass tubing 1-5/16 


: ‘ é AF We i A ip SESE a ARS Piptate 2 
inch diameter and 6 inches long. After baking they measured 1 inch in diameter and 


Slightly more than 5 inches long. 


The ends vere painted with shellac, making the 


b ae Cal ot 2 } \ iT, ay s 1 in 1 } e iy 
absorbing surface of each tube 16 square inches. Also vhen molding the cylincers @ 


cavity was made in one end.’ After 


vaking, this cavity was filled with a wooden plug 


and a small cus hook inserted. The averace weight of the cylinders was 133 grams 


ce 
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when dry and 164 grams when saturated. That is each cylinder was capable of holaing 


am amount of water equal to about 19% of its weight 


The soil moisture was measured in the following manner: The dry cylincers were 


po 


weighed after which they were burried about six inches deep in the soil, several 


cylinders in one place about a foot apart. After 24 hours the cylinders were taken 


ral 


up, brushed off and again weighed. 
by the number used represented the 


der from that soil. The cylinders 


L 
The gain in weight by all the cylinders divided 
average aaount of moisture absorbed by one cylin- 


were hung up to dry by means of the hooks attached, 


and again used when thought desirable to record changes in 3011 moisture convent. 


The amount of in0isture that a 


cylinder may absorb from a soil during a certain 


time depends upon the moisture content, but it varies with different soils. ‘hether 


or not vhe capacity of the pineapple slant for absorbing water differs in the sane 


not 
ratio has/aeen finally determined, 


but the witer has found that a soil which will 


deliver an average of five grams water each J4 hours to each cylinder used will also 


supply 20 to 40 grams to a well rooted pineappleslant in the same length of tine. 


With that knowledge, a planter may 


make a test froma tliine to time during a dry season 


c P rae he : . : IL 
and 25 long as his soil points, continue to adsorb five grams of moisture Sie at 


hours he. my conclude that his nineagale plants are not suffering from drougat. 
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